Peptide mimics derived with close structure to peptide have vast utility because they are expected to interfere with biological targets while having superior drug-like properties if compared to peptides. In this work, novel vinyl dipeptides which are different in a double bond between the α-carbon of peptide and C1 of its side chain. Added to that, suitable substituents were selected to harness drug-like properties. The compounds were found to have moderate activities when tested against MCF-7 breast cancer cell line. For instance, the adamantyl analogue 2-(benzoylamino)-3-(2-furyl)-N-(1-adamantyl) propenamide (1c) and the heterocyclic analogue 2-(Benzoylamino)-3-(2-furyl)-N-[2-(5-cyanothia-zol-2-yl)] propenamide (1o) exhibited inhibition potency at 27.4 and 37.8 µM, respectively.
Introduction
Peptides are involved in most of uncontrolled cell division activities that lead to several malignant and immunologic diseases [1] . Enzymes in rapidly dividing cells utilize peptides as substrates or sometimes as activating agents. One of the established strategies to combat proliferative diseases is to interfere with peptides in their binding with active sites using mimic molecules leading to interruption of cell division activities [2] . The vinylpeptide 2-acylamino-N-substituted acrylamide scaffold 1 (Figure 1 ) has proven activities in several disor- ders such as malaria [3] , respiratory disease [4] , inflammation [5] , viral diseases [6] . Compounds belonging to this pseudopeptide scaffold were synthesized and tested for their antiproliferative activities in different cancer cell lines [7, 8] . Few reports investigated geranylgeranyltransferase [5] , dishevelled PDZ domain [9] as possible targets for tumor inhibition mechanisms of vinyl peptides. We envisaged that the versatility of vinyl peptides enables them to have polypharmacology profile [10] . Therefore, preliminary screening of vinyl dipeptides should start with cell line inhibition tests rather than screening against specific protein target(s). In addition, the vinyl dipeptides showed ability to penetrate cells in several reports and in some cases they had in vivo potencies efficacies [11, 12] .
We believe that this scaffold is indeed interesting for development of drug-like viable leads with potent antiproliferative activity and therefore, we decided to investigate some of its derivatives against breast cancer cell lines.
lenmeyer conditions [13] . The ringclosure observed in case of compound 4 was referred to the strong positive resonance effect of the parahydroxy group that increases the nucleophilicity of the NH moiety facilitating the cyclization process as depicted in Scheme 2.
MCF-7 Cell Line Test
Breast cancer is our focus in this work because it is the most frequently diagnosed cancer and the leading cause of cancer death in females worldwide. About half of the breast cancer cases and 60% of the deaths are estimated to occur in economically developing countries [14] .
Thus, inhibition of breast cancer cell line (MCF-7) was determined using SRB method as previously described by Skehan et al. [15] . Compounds 1c, 1d, 1k, 1o exhibited promising inhibition potency (<50 µM) as described in Tables 
Discussion
The goal of this w activity and to fin ork is to explore the antiproliferative d some lead structures as a starting to perform preliminary evaluation of neuromoto cula n pseudopeptides have shown promisticancer agents. It is noteworthy to re uncorrected and measured using t instrument (Stuart, UK). IR spec- Another possibility of the inconsistent SAR observations is multiple modes of actions and interfering with more than one biological target. This is agreeing with our polypharmacology hypothesis for these compounds [10] .
The three dimensional illustration of normal dipeptide vs. vinyl dipeptide of compound 1b (Figure 1 ) gave insight to differences between the two structures and hence, their biological actions. It is noteworthy to underscore the rigidity added by this double bond in our pseudopeptide scaffold.
Concerning possible toxicities, we performed Chimney Test r acute toxicity [17] . The most potent anti-proliferative compound 1c passed the test as all animals climbed the tube successfully within 30 seconds. The second potent compound 1o showed weak neurotoxicity evidenced by results of Chimney Test as five out of six animals passed the test. The ring-closed analogue 4 showed only weak antitumor activity compared to vinyl dipeptides 1 but it is not an indication of activity trend of this different chemical species. Initial results above encouraged us to decide the follow-up studies on the open-chain series 1.
Towards developing drug-like molecules, we subjected all synthesized compounds to a variety of mole r descriptors calculations ( Table 1) . No violation for Lipinski's Rule of 5 (Ro5) was observed in any compound [18] . Another tactic in this present study is to fix two diversity points featured in the scaffold 1 (Figure 1 ) by using benzoyl and furfurylidene groups at positions R 1 and R 2 . Therefore, our focus was to define SAR by different amines on one diversity point. Our selection of the hydrophilic furyl group was based on keeping control on physico-chemical properties by balancing the hydrophobic N-benzoyl substituent. This balance allowed using wide range of hydrophobic amines such as the adamantyl derivative 1c as well as hydrophilic arylamines such as the cyanothiazolyl analogue 1o on the N-terminal of the scaffold without violating the principles of druglikeness [19] .
Conclusio
The newly prepared ing activities as an mention that all significantly active compounds (<50 µM) are having molecular weight under 400 mass unit. This is important because future research to discover more potent leads may require adding further molecular mass without concern of breaching the Ro5. Plans for future work are clear: Studying SAR on R 1 and R 2 that cover broader molecular space. Driving potency to comparable level to doxorubicin should be reached and then followed by determining the anticancer mechanism by deeper biochemical and genetic studies.
Experimental
All melting points we capillary melting poin tra were recorded as potassium bromide pellets on a Perkin-Elmer 1650 spectrophotometer (USA), Faculty of Science, Cairo University, Cairo, Egypt. Data acquisition and processing is performed using Thermo Scientific Xcalibur 2.1 software. Microanalyses were operated using Vario, Elmentar apparatus (Shimadzu, Japan), Organic Microanalysis Unit, Cairo University, Giza, Egypt. Column chromatography was performed on silica gel 60 (particle size 0.06 mm -0.20 mm). All compounds prepared in this paper are new except (1d) [20] , and confirmed with spectral data. Hippuric acid and oxazolone 3 were prepared according to standard procedures and their structure confirmation data were found identical to literature [12] .
General Procedure
In the microwave reaction tube, 5 mmol of both ne 3 and the appropriate amine were mL of N,N-dimethylformamide (DMF) was added. The reaction was heated to 200˚C while stirring in Milestone microwave reactor (SynthLab) for 10 minutes. After cooling, the mixture was added slowly to dilute HCl mixed with crushed ice. The resulting solid was collected by filtration, washed with water and purified using silica gel chromatography (petroleum ether/CHCl 3 /EtOH, gradient). 
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White solid, mp: 217˚C -218˚C. FBS, 50 units/mL o -tomycin and maintained at 37˚ in a humidified atmosphere containing 5% CO 2 . The cells were maintained as "monolayer culture" by serial subculturing.
2-(Benzoylamino)-3-(2-Furyl)-N-(2-Pyridyl) Pr
SRB Cytotoxicity Assay
Exponentially growing cells were collected usi . 2000 cells/well in RPMI-1640 s After 24 h, cells were incubated for 72 h with various concentrations of the tested compounds. Following 72 h treatment, the cells will be fixed with 10% trichloroacetic acid for 1 h at 4˚C. Wells were stained for 10 min at room temperature with 0.4% SRB dissolved in 1% acetic acid. The plates were air dried for 24 h and the dye was solubilized with Tris-HCl for 5 min on a shaker at 1600 rpm. The optical density (OD) of each well was measured spectrophotometrically at 564 nm with an ELISA microplate reader (ChroMate-4300, FL, USA). The IC50 values were calculated according to the equation for Boltzman sigmoidal concentration-response curve using the nonlinear regression fitting models (Graph Pad, Prism Version 5).
Chimney Test for Neurotoxicity
The animals had to be (3 cm inner diameter, 25 cm long). Motor impai evidenced by the inability of mice to climb b the tube within 30 s. Mice were divided into groups of 6 animals each. The first group received vehicle (tween 80/saline) and it had no neurotoxic symptoms. The rest of Groups was given the tested compound at 0.15 M orally. The test was performed 30 minutes after oral administration.
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